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Intel® Software Development Products

 [IpouzeodumesibHOCMb

— ’MaBHOEe Ha3Ha4YeHue BCeX MHCTPYMEHTOB OT
NHTen

— Pa3paboT4MKu NHCTPYMEHTOB paboTaloT B
HenocpeacTBEHHOM KOHTaKTe C pa3paboTuymnkamm
apXUTEKTyp NpoLeccopoB

« CoemMecmumMmocmeb

— UHCcTpyMeHTbI MHTEN coBMeCTMbI C BeayL MU
IDE

— Jlerko nHTerpupyloTcsi B npoLecc pa3paboTku

www.intel.com/software/products

intal

p ,El,pyrme HanMeHOBaHUA 1N TOBAPHbIEe 3HAKN ABNAKOTCA COBCTBEHHOCTbIO CBOMX 3aKOHHbIX BnagenbLeB.



Intel® Software Development Products

 [locmynHocmb
— Windows* u Linux*®
— Bce UHTenoBckue nnarcgopmsl (ontummsauma noa
Kaxayro nnarcgpopmy)
— PaHHAA foCcTynHOCTL (A0 BbiNyCka npoueccopa)
* [lodOepixkKa

— Premier Customer Support MMpoBoro ypoBHA

» Oby4eHue
— Intel® Software College

— Bce MHCTPYMEeHTbI 1 nnaTtgopmbl
— MHoxecTtBO WEB-pecypcoB

intal

p ,El,pyrme HanMeHOBaHUA 1N TOBAPHbIEe 3HAKN ABNAKOTCA COBCTBEHHOCTbIO CBOMX 3aKOHHbIX BnagenbLeB.



Intele Software
Development Products

 Intel® Compilers

Jlyqwnm cnocob Ao6UTLCSA BICOKOU MPON3BOAUTENIBHOCTU
NpPUNoXXeHUN Ha apxuTektypax UHten

Intel® VTune™ Performance Analyzers
BbICTpPbIN aHaNU3 y3KMX MECT MPON3BOAUTENILHOCTU U
CNnocoObl UX paspeleHns

Intel® Performance Libraries

BbICOKOONTUMU3NPOBaHHbIEe OMGNNOTEKN (PYHKLUN LUMPOKOro
cneKkTpa NpMMeHEeHUs1 — NPOU3BOAUTENBHOCTL U MOPTUPYEMOCTb

Intel® Threading Tools

YckopsiloT u obnervyaroT pa3paboTKy MHOronoToO4YHbIX NPUNOXEeHUN

Intel® Software College

3KCﬂeprl nogensatcA 3HaHuAMU UHTenoBCKuUx APXUTEKTYpP
N MHCTPYMEHTOB

Intel Software Development Tools for
Intel® Personal Internet Client Architecture,
Pentium® M, Pentium® 4, Intel® Xeon™ and
intel Itanium® 2 Processors

p ,El,pyrme HanMeHOBaHUA 1N TOBAPHbIEe 3HAKN ABNAKOTCA COBCTBEHHOCTbIO CBOMX 3aKOHHbIX BnagenbLeB.



Intel Software Development Products

7 Intel Personal
Vinside Internet Client
Intel Software Development |4 Architecture for
Products ITANIUMZ Mobile Devices
Windows* Linux* Windows* Linux* Windows* Linux*
C++
Komniunsmopsi ® ® ® ® ® O
Fortran ‘ ‘ ‘ ‘ ‘ [\
A
AHarnusamopsbl VTune™
Performance
rpou3eo0-cmu Analyzer ¢ ¢ ¢ ¢ ¢ O
Math Kernel
Library ‘ ‘ ‘ ‘ X X
bubriuomeku Integrated
Performance @ @ @ o o ®
Primitives
Threadin Thread
Tool g Checker/ O O ‘ O N N
0oIs Profiler A A

O lNMopaepxka B

2004-200%

From Supercomputers to Cell Phones,
) Intel Software Development Products Enable
mtel. Application Development Across Intel Processors

i ,El,pyrwe HanMeHOBaHUA 1N TOBAPHbIEe 3HAKN ABNAKOTCA COBGCTBEHHOCTbLI CBOMX 3aKOHHbIX BriaerbLeB.
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Intel® Software Development Products
nopaepXuBaroT BeCb LIUKI pa3padoTKu

Intel® Solution Services

Intel®
Performance

Libraries:
MKL, IPP, GPP

e Intel® C/C++ Compiler
e Intel® Fortran Compiler

* VTune™ Performance
Analyzer Tools, Threading
Tools

—_

Source Code
| —

=
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Cemeuncreo komnunatopoB UHTen

JNlyywnn cnocob 4oOUTBLCA BbICOKON NPOU3BOAUTENIBHOCTU

NPUIIOXKEeHNN Ha apXuTekTypax UHTen

Language | Architecture OS/Platform Name / Name since 8.0
release
C/IC++ 1A32 Windows* icl
' | Itanium® Windows* ecl
Xscale™ Microsoft eMbedded Visual C++ | ccxscce
Platform Builder for Win CE ccxscce
.NET*
C IA32 and Windows / EFI Byte Code (EBC) | iec
Itanium® Virtual Machine
1A32 Windows* ifl — ifort
Itanium® Windows* Efl — ifort

i ﬂpyrme HanMeHOBaHUA N TOBAPHbIEe 3HAKN ABNAKTCA COBCTBEHHOCTbIO CBOMX 3aKOHHbIX BriafenbLEB.
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q)aKTOpbl NnOoBbLIWEHUA NPON3BOAUTEIIBHOCTU

* ABTOBeKTOpUu3auusa ansa apxutektypbl NetBurst™
- MporpammHas KoHBenepu3saums nog apxmtektypy ltanium®

 Mapannenunsauua, ocHoBaHHaa Ha OpenMP*, onsa
MHoOronpoueccopHbIx cuctemMm n cucrtem ¢ Hyper-Threading

e ABTONapannenusauua
 [peaBapuTenbHaa BbIOOpPKA AaHHbIX
* MexnpoueaypHasa ontumusauusa (IPO)

e OnTumMusauma no npodunupoBaHuto (PGO)
* ucnetyepusaumnn LI Bo Bpema ncnonHeHus

eHepauuna npoueccop-cneundunyHoOro Koga
EOMHBLIM UcXoaHbIU KoAa ONnS

BCero cemencTBa npoueccopoB UHTen

i ﬂpyrme HanMeHOBaHUA N TOBAPHbIEe 3HAKN ABNAKTCA COBCTBEHHOCTBIO CBOMX 3aKOHHbIX BnagenbLes.



BcTpoeHHble cpeactBa SIMD-paclunpeHmnm

° BCTpOEHHble cpeactBa SIMD-pacwmpeHun padboTtaroT €
ynakoBaHHbIMM AaHHbIMU 0 128 6auT B ANUHY, 4TO
obecneymBaeT BO3MOXHOCTb naparnnesibHoM oopadboTku
3NeMeHTOB AaHHbIX

° NO3BONAKT Ucnonb3oBaTtb Cn pyHKUUU BMECTO KOaAUpPOBaHUA
Ha A3blKke acceMbnepa

e 0obecneuynBalOT AOCTYN K OCHOBHbIM BO3MOXHOCTSM,
HepeanusyemMbiM C MPUMEHEHNEM OObIYMHbIX METOAUK
KOAUPOBaHUS

e OONbLLUIMHCTBO KOMaHA B paMkax TexHonormn MMX™ SSE un
SSE2 nmMmeroT cooTBETCTBYHOLWMUE BCTPOEHHbIEe (PyHKLUUN Ha
A3bike Cun

intal




ABTOBeKTOpU3auuna

 ABTOoMaTudecku npumeHsiet SIMD komaHabl B Habopax KoMaHA,
SSE2, SSE n MMX™

 OnpepenseT onepauuu nporpamMmMsel, KOTOpPble MOXHO
BbINONMTHATb NapannesibHoO, Nocsieé Yero KOHBepTupyeTt
nocneaoBaTenbHYI NporpamMmmy ans oopadortkn 2, 4, 8 unmn 16
3N1IeMEeHTOB 3a OAHY onepauuio B 3aBMCUMOCTU OT TUNa AaHHbIX

* Bce ctaHpgapTHble matemaTtu4deckme pyHkumm B Cu umetrot SIMD
peanunsauum

e [locTaTO4HO yKa3aTb K04 B KOMaHAHOW CTPOKe




[lporpamMmmMHan KOHBenepuslauuma

« MporpammHas KOHBeepu3aLuus npegHasHavYeHa ans
nepeKkpbITUA UTepauun LMKNoB

* Acnonb3yeT MOLHYIO NOAAEPKKY MPpOorpaMMHOMN
KOHBeWepu3auum, obecneynsBaemMyro apxmtekrypon Iltanium®
— LMKITUYECKUMU COBUT PErmcTpoB
— cneuuanbHble KOMaHAbl BETBMEeHUs ANA LUKIIOB
— ObonblION MaccuB PerucTpoB

 Komnunartop pabotaet aBTOMaTtu4yecku 6e3 Heob6xoaUMoCTHU
yKa3aHus Kakux-nmodo Kriroyen B KOMaHAHOU CTPOKe




MexnpouenypHasa onTuMmusauua

PacnpocTtpaHseT onTuMmmusaumio Ha Bce chaunbl

be3 IPO C IPO

KomnunuposaTb u
OnTUMU3NPOBATbL

KomnunupoBaTb ' —p- i1 I W
onTUMN3NPOBATL

KomnunupoBatb U —pp- B il P9I
onTUMMN3NpoBaThb

KomnunupoBatb U — - Bl PRI
onTUMN3NpoBaThb

KomnunupoBatb U —pp- Bl P We
onTMMN3NpoBaThb

intal




OnTMusauma no npoPnnMpoBaHUuIo

« OnTmManbHa Ansa Koga € YacTo BbINOJSIHAEMbIMU
BeTBJICHUAMUN, KOTOPbIE€ TPYAHO NpeaAcKa3aTb BO
BpeémMA KOMMUnsaunu

e ONTMU3NpPyET NPUHATUE KOMMUNATOPOM pPeLUEeHUNn o
noacTtaHoBKe (byHKUUN

 BknovyaeT cneayrouine ctaguu
= MHCprMeHTaanaﬂ KoMnunsauuma m ceA3biBaHune

— 3anyck nosiydyeHHoro ¢avna ana cospgaHusa dpansioB AUHaAMUYEeCKOWU
nHdopmauum (.dyn)
— Komnunsauumsa ¢ ucnonb3soBaHunem .dyn canna.

intal




[MoanepxKka MHOronoTo4YHOU
pa3paboTku B komnunsTopax Intel®

- Noanepxka OpenMP* B komnunsitopax Intel®

— TlpepocraBnsieT cTaHAApPTHbLIA HAOOP BUBNNOTEYHbIX (PyHKLUN ANA YNPOLEeHUS
ynpaBfieHUA NporpamMmMoun B peXxume napannenbHOro ncrnosiHeHus

— O6ecneunBaeT pacwumpeHue omonuorekn OpenMP* ona paboTbl ¢ NnamATbLIO B
MHOFONOTOYHOM pexume

- ABTOnapannenusatop KkomnunsaTtopa Intel®

- 06Hapy)KVIBaeT UUKIbl, KOTOPbIEe MOryT 6e3onacHO BbINOSIHATLCA B napannenun, n
dBTOMaTU4YeCKun reHepupyet MHOronoTo4YHbIW Koa ANA NoA4O0OHbIX LUKIOB

- OcBoboxpaaeT nonb3oBaTens OT HE0O6XOAUMOCTU 3aHMMATbLCS HU3KOYpPOBHEBbLIMU
3agavdyaMm no geKkomMno3numum VITepaLIMVI, COBMEeCTHOMY MCNOJ1Ib30BaHUIO AAdHHbIX,
nnaHMpoBaHUO U CUHXPOHUN3aL U NOTOKOB

- OO6becneuynBaeT NOBbILLIEHUE npoun3BoaAUTESIbHOCTU AJiId MHOrornpouecCoOpHbIX CUCTEM

« PaboTaeT He TONMbKO HAa MHOronpoLecCOpPHbIX MallMHaX, HO U Ha
oaHonpoueccopHbix Pentium® 4 ¢ TexHonormewu
Hyper-Threading

intal

i ﬂpyrme HanMeHOBaHUA N TOBAPHbIEe 3HAKN ABNAKTCA COBCTBEHHOCTBIO CBOMX 3aKOHHbIX BnagenbLes.



VTune™ Performance Analyzer

BbICTPbIN aHaNU3 y3KMX MECT NPON3BOAUTENILHOCTU U CNOCOOLI UX pa3peLueHus

» MomoraeT onpegennTb 1 NIoKanu3oBaThb
npo6nembl npoussoauTenbHocTu MO

ﬂOCpeACTBOM: i VTune Performance Analyzer
—Cbopa LuMpoKoro crnekrTpa nokasarenen W*’“‘“’“‘"'”’“’“"”"’.'_"_,_.__W
npousBoauTensbHocTu ¢ OC Ha KoTopow intgl. © e

BbinosiHAeTca Bawe npuriioxeHue

—O6paboTKkn n oTobpaxkeHUs AaHHbIX B
pa3nuyHbIX BUAax, HaumHaa c system-wide un
3aKaH4YMBas UCXOOHbLIM KOAOM U
NPOLEeCCOPHbLIMA UHCTPYKLUAMMU

—UpeHTndUuKkaummn noteHUManbHLIX Npobnem
NpPon3BOAUTENBLHOCTU U NPeAsoXeHUs
BapMaHTOB MUX pa3peLueHus

NMopaepxmBaeT BCe COBPEMEHHbIe NMPoLeccopbl
Intel®, Bknroyas ltanium® 2, Pentium® 4,

Pentium® M n XScale™

ISDEF 2004
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VTune ™ Performance Analyzer

* MNMopoepxuBaeTt
— MnatdopmMbi:
— CemenctBo Intel® IA-32
— CewmenctBo Itanium®
— XScale ®
— OnepaunoHHbIe CUCTEMBI:
— Microsoft Windows*
— Linux* (Red Hat, SuSe n gp.)
L =
— Java (BEA, IBM, Microsoft, Sun)
— .NET
* MNMoppepxuBaeT foKanbHbIA U yAanNE€HHbIN COOpP AaHHbIX
— AreHT U KOMNMNeKTopbl AaHHbIX HA YOAANéHHOU MaluuHe
— Microsoft Windows*
— Linux*
- MTRE
— YnpaBneHue npoueccom, aHanu3 U otoopaxeHue pe3ynbLTaTtoB Ha
host-mawmnHe
* NMoppepxnBaet HTepdenc KoMaHOAHOU CTPOKU

 UHTerpupyetca B Visual Studio 7

intel

& ﬂpyrme HanMeHOBaHUA N TOBAPHbIE 3HAKN ABNAKTCA COBCTBEHHOCTLIO CBOMX 3aKOHHbIX BNadenbLeB.



O030p hyHKLMOHANBLHOCTH

« Sampling
— time-based
— event-based
— Overtime view
Call graph

— 'pad BbIZ3OBOB ¢ noapodHOM MHpopMaLen 0 BPEMEHHbIX
3aTparax

— Kputnyeckum nyTb UCNONMHEHUS
Counter monitor

— CnCTeMHble CHETYMKU NPON3BOANTESNIbLHOCTHU
CTaTU4YeCKUM aHanNn3 UCNOJSTHAEMbIX MOAyen
Intel® Tuning Assistant

— KommMmeHTapuu no npobriemam, noackasku no moancdpumkaumm Kkoga
OObpaboTKka AaHHbIX

— «MacTtepa» Ana KOH¢pUrypmpoBaHUs KOSIJIEKTOPOB

— CpaBHeHue u cnusiHne pe3ynbLTaTtoB

— YnakoBKa 1 nNepeHoC NpPoeKToB Ha APYryro MallnHY
Getting Started tutorial

intal




Sampling Process View
[laHHbIe No BCeu cucreme

B, ¥Tune (TM) Performance Environment - [Sampling Modules - [Sampling Results [PHINSBEE-LAB3] - Wed 5] x|

“ ile Edit View Activity Configure Window Help

B @ | B @ G (2] ‘ [E lE ¥) ‘ 7] ‘ =) Process &1 Thread ‘ Module & Hotspot  [55) Source

ModeName Euens_— |
[ :_l Events | Total

PCIDEX.5YS H Instructions Retired(E) 16,187.00
Clockticks(6) 16.,010.00
Cycles per Retired Instruction - CPI[E] 0.84
KERNEL32.DLL Instructions Retired events(E) 13536.2..
Instructions Retired %(6) 99.85
Clockticks events(E) 11,3448,
[ Clockticks %(6] 98.07

Selected ltems

hal.di i l
hal.dll
Cycles per Retired Instruction - CPI

Ntfs.sps

tcpip.sys

ntoskrnl.exe

| 4 gzip.exe

00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 10021 < | LI

| | Mact

| Event | Activity ID | Scale | Sample After Value | Total Samples | Duration (s) |Ring 0 | Ring 3 | Start Time
Instructions Retired B 0.00000000100x 836242 23527 22.702 73 23454  9/18/2002 4.16:26 PM  PHIN
Clockticks 5 0.00000000100= 708612 23194 22.702 714 22480 9/18/2002 4:16:26 PM  PHIN

Cycles per Retired Instruction - CPl 6 1.00000000000x

< |
I

[AII Process El Thread

18 items, 3 events, 1 item(s) selected.

Sampling Modules - [Sampling Results [PHI...J Sampling Pre - [Sampling Results [PH... ] Sampling Threads - [Sampling Results [PHIN... ] Sampling Hotspots - [Sampling Results [PHI...

General

| 09/18/2002 16:16:26 <localhosts (Run 1) The Sampling Collector is collecting samples based on the following event(s): Instructions Retired, Clockticks.
E:16:5!

09/18/2002 1 5 <localhost> (Run 1) Sampling data was successfully collected.

For Help, press F1

VTune and the Intel logo are trademarks or registered trademarks of Intel s ceryves sermarses sy
Corporation or its subsidiaries in the United States or other countries. |




Sampling Source View

NMoka3aTtenu npoundBoaAnUTENIbHOCTU NO JIMHUNAM NCXOOHOIO KoAda

View Activity Configure Window Help

\...ared Temp\¥TUNE\,demos’gzip'deflate.c]]

=181

=18 x|

iddress |Line|

REER | J% AV

ES

=1

Source

Instructions Retired |[Clockticks (6)'_:]

0x152D
Ox152F

Ox153D

Ox1541

0x1552
0x1556

0x155D

0x1586
0x158C

459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474 fendif

475 H
476 } while
477
478
479

len
scan

#endif
if

if (len

#ifdef UNALIGNED_ OK

fielse

return best_len;
H

<|

scan_end

MA¥X MATCH -
strend - MAX MATCH:

/% UNALIGNE D_OK w7
{len > best_len) {

match_start
best_len

=

scan endl
scan end

{ {cur_match
&& --chain_length

nice_match)

(int) (strend - scan):

cur_match;
len;
break;

*{ush?*) (scantbest_len-1):

scan[best_len-1]:
scan[best_len]:

prev[cur_match & WHMASK]) > limit

1= 0);

| ]

17
75

17

7,118

207

12 3
< [>~]

Function Swaoary

Sampling Results [PHINSBEE-LAB3]

-

- Wed Sep 18 16:16:55 2002

Function

Instructions Retired (6) |Clockticks (6)

Cycles per Retired Instruction — ...

—-—— Selected Range

25

1.177

0x1320
0x1440
0x1590

lm _init
0x150| longest_match

fill window

0x1690

0Ox305|deflate

Paed AAO

<

M2 20| Am I mtem e

General

e e T O e e T = e e

e

T T e T e e T e e e e e e e

09/18/2002 16:16:26 <localhost> [Run 1) The Sampling Collector is collecting samples based on the following event(s): Instructions Retired, Clockticks.
09/18/2002 16:16:55 <localhost> [Run 1) Sampling data was successfully collected.

For Help, press F1

VTune and the Intel logo are trademarks or registered trademarks of Intel

Corporation or its subsidiaries in the United States or other countries.




VTune™ Call-Graph View

'pach BbI3OBOB PYHKUMN, KPUTUYECKUN NYTb UCNOSNMHEHUA

INte

ﬁ, ¥Tune (TM) Performance Environment - [Call Graph - [Call Graph Results - Thu Sep 19 09:08:41 2002]]
HE@; File Edit View Activity Configure Window Help -7 ﬂl

“Activim (Call Graph) | n X I CEEANY ] W

Module (3) # | Thread (8) Function (8) Class (8) |Calls (8) |Self Time (8) |Total Time (8) | Self Wait Time (3) | Total Wait Time (8) =
DEMO_PROB.exe Thread_454 9 10 04

DEMO_PROB.exe Thread_454 i 48 265,930,080 141,403 708
DEMO_PROB.exe Thread_454 i 1 16 16 0
DEMO_PROB.exe Thread_454 283115, B0412172 111,140,086 23 672861 45 361,526
DEMO_PROB.exe Thread_454 9 0 0 0 0
DEMO_PROB.exe Thread_454 1 17563827 1,763827 0 0
1
1

9

DEMO_PROB.exe Thread_454 _wri 9 19 1,079 0
1
8

DEMO_PROB.exe Thread_454 2761615 2761615 2761615 2761615
DEMO_PROB.exe Thread_454 21,289 473 21,289 473 21,289 473 21,289 473 ~|
»

P Y o g% E b | 2|5 (2] Showtop [ME ] %[ Recalcuate | Highight [None -]
5

dtime |
flnomalz |
B i |
fplromal s |
S normal 6 |
a|romal 7 |
S normal 8|
Slprinf | oF
B rormal s |
Mromal |
b nomal 3|
| _aloca probe |

| |o——rfdom | | frod |

of fush [ wite |

=
o o | normal_4 o n 2
Last command: Unfold children 57 nodes, 54 edges; (52 and 49 shown; 0 and O selected)

Graph Call List

For Help, press F1 [—

[+ 2
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VTune™ ana Linux* — ABe BO3MOXHOCTU
JlokanbHbIN U yAaNeHHbIN cOop AaHHbIX

* VTune™ CLI2.0 — ycTaHaBnMBaeTcA NoKanbHO
Ha Linux malwuuHe
— UHTepdhenc komaHAHON CTPOKU

— Cnepywlulan Bepcusa oyaet rpacdpunyeckon
— byaeT gocTtynHa B 3TOM roay

e VTune™ 7.1 Windows

— Konnekrtopa Ha Linux mawimHe ons yaaneHHoro
cObopa AaHHbIX

— NpocmoTp AaHHbIX HA Windows host-malunHe
— GUI

intal

& ﬂpyrme HanMeHOBaHUA N TOBAPHbIE 3HAKN ABNAKTCA COBCTBEHHOCTBIO CBOMX 3aKOHHbIX BnagenbLes.



VTune™ Performance Analyzer 2.0 for Linux*®

* MNMopoepxuBaeTt
— Mnatdopmbil:
— CemenctiBo Intel® I1A-32
— CemenctBo ltanium®
— OnepaunoOHHbIe CUCTEMbI:
— Linux* (Red Hat, SuSe n ap.)
— MRTE
— Java (BEA, IBM, Sun) Ha |A-32
UHTepdenc kKomaHOHON CTPOKU
Pe3ynbratbl coBmectumbl ¢ Windows-Bepcuen.

— MoryT ObITb YNnakoBaHbl U MPOCMOTPEHbI C MOMOLULIO
Windows-Bepcuun aHanusaTtopa

NMoppoepxuBaeT Ao 64 npoueccopoB
OGecneunBaeTcs BbICOKUM YPOBHEM KITMEHTCKOro cepBuca

intal

& ﬂpyrme HanMeHOBaHUA N TOBAPHbIE 3HAKN ABNAKTCA COBCTBEHHOCTBIO CBOMX 3aKOHHbIX BnagenbLes.



O030p hyHKLUMOHANBLHOCTH

* Sampling

— event-based
 Call graph
e Source view

« ObpaboTKa AaHHbIX
— YnakoBKa ¥ NnepeHoC NPOEKTOB Ha APYryro MallnHy

 Man ctpaHunubl U HTML pykoBoAacTBO

intal




VTune™ CLI2.0 - sampling view

vitune@nntvtunell?7-5uSe8Z: /tmp/tests/temp> vtl view
YTune(TM) Performance Analyzer 2.0 for Linuxk
Copyright (C) 2000-2003 Intel Corporation. All rights reserwved.

Event Summary

Instructions Retired
12465 = Samples collected due to this event
839270 = Sample after wvalue used during collection
104641500550 = Total events (samplesxSAV)

Clockticks
12475 = Samples collected due to this event
985415 Sample after value used during collection
12293052125 Total events (samplesxSAV)

Module Wiew (all values in decimal)

Process
Events¥ Samples

vitunedemo vitunedemo
Instructions
Clockticks

libc.so.6
Instructions Retired
Clockticks

wmlinux
Instructions Retired
Clockticks

+0ther3Z+
Instructions Retired
Clockticks

wmlinux
Instructions Retired
Clockticks

vtunedemo

Pid 0x0

XFree8b

vtl.bin

Events Module Path

10419537030
12023048415

31052990
80804030

/lib/1ibc.sf

1678540
102483160

vmlinux
839270
15766640

839270
8868735

wmlinux




VTune™ CLI2.0 - source view

float a[100]; // scratchpad areas for calculations
float b[400];

int Global_Test_if_putp; // global value used in test_if() functions

int Flag_SelfExit; // 1f -exit on cmdline, exits automatically

// Walks matrix performing simple function operations
void test_if(int *a,int *p, int *g, int n) {
int 1;

0
0
0
0
0
0
0
0
0
0
0
0
0

OO 1O OO OO OO OO OoOO

1024 752 for(i = 0; 1 ¢ nj i++)

560 370 if(Global_Test_if_putp == 1)
1435 911 alil = p[i] + glil;

0 0 else

1399 806 ali] = plil - glil;

0 0

124 83 '}




Intel® Threading Tool Kit

MHCprMeH'I;bI oTnagkm hn MOHUTOPUHIra MHOIronoToO4YHbLIX
NMPUINOXEeHUn

— Thread Checker: npoBepsieT KOPPEKTHOCTbL MHOIOMOTOYHbIX
NMPUNOXeHUN

— Thread Profiler: aHanusupyeT npon3BoANTENIbHOCTb B acrneKkre
opraHunsaumm NoToKoB
YctaHaBnuBatrotca Ha VTune ( 7.0 unun 7.1)

NMoppoepxuBaroT
— Mnardgopmbi:
— CemeunctBo Intel® 1A-32
— [Onsa ltanium B npouecce pa3pabdboTku
— OnepaunoHHbIe CUCTEMBbI:
— Microsoft Windows*
— Ansa Linux B npouecce pa3paboTku
I'Io.q.qepx(MBaroT NMOTOKOBLIE MO EeJInN.
— OpenMP*
— Windows* Threading API

intal
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Intel® Thread Checker 2.0

PasnunyHble pexXnmbl aHanusa

- MHCprMEHTMpOBaHMe NCNOJTHAEeMbIX
cdannos
— Cb6op gaHHbIX ocywecTBngeTcd BHYTpM obosiovkn VTune ™

—  TpebyeT HanMuns ToNbKO UCMOSTHAEMbIX hansioB NporpamMmmel;
VTune™ ynpasnser BCEM NPOLLEeCcCoM

— [losBonger aHanuanpoBaTtb (CUCTEMHbIE) OMONUOTEKM Oaxe
npu OTCYTCTBUM MCXOLQHOrO Koda

— He TpebyeT cneumansHou (Nepe)koMmnunaumm unu (nepe)
cbopku

* WHcTpyMeHTUpOBaHUE Ha 3Tane
KOMNUNAauuu

—  Komnunuposatsb c icl /Qtcheck

— bonee kadecTtBeHHas MHOPMaLUA MO MECTOHAXOXAEHUIO B
NCXOOHOM KO€e NepPeMEHHbIX, BbIpa)XeHUu U T.4.

—  [MponsBoanTenbHOCTb (CONOCTaBNEHME KOMMUMASALINKN U
MHCTPYMEHTMPOBAaHUSA, aHanms)
intel




5, ¥Tune (TM) Performance Environment —

I nt I® }ilﬁ. File Edit Yiew Activity Configure MWindow Help
e e | SE | ine | vh (e ||

|
4]

[ ® Thread Checker Results - Wed Jul 24 11:06:11 2002: Error List
hread |

| Description / [1sthccess[Best] [ 1stAccess [Variable] |2nd Access [Best] | 2nd Access [Variable] |

= Group 1: R > %W data-race [anti-dependence)
‘ h e c k e r -> W data-race (anti-dependence] "RadialBlur.cpp™115 = "RadialBlur.cpp™103 =
-» W data-race [anti-dependence] "RadialBlur.cpp™:116 v "RadialBlur.cpp™:104 o
-> W data-race (anti-dependence] "RadialBlur.cpp':128 =r "RadialBlur.cpp™115  =r
-> W data-race (anti-dependence] "RadialBlur.cpp':128 yr "RadialBlur.cpp™116 yr
-> W data-race (anti-dependence] "RadialBlur.cpp':120 "RadialBlur.cpp':117
-» W data-race [anti-dependence] "RadialBlur.cpp'125 step "RadialBlur.cpp':120 step
C n M co K o Lu M 6 o K -> W data-race (anti-dependence] "RadialBlur.cpp':138 arcPixelOffset "RadialBlur.cpp':136 arcPixelOffset
-> W data-race (anti-dependence] "RadialBlur.cpp™:106 = "RadialBlur.cpp':103
o -> W data-race (anti-dependence] "RadialBlur.cpp™:106 y "RadialBlur.cpp':104
° H aCTpa M Bae M bl M ] Group 2 : Thread Info - includes stack usage
Group 3: W * data-race [output dependence)
(M T "RadialBlur.cpp':103
.C BA 3 b c n cxon HbIM W -» W data-race [output dependence] "R adiaIBIurA cpp':104 v “F!ad?aIBIuL cpp':104
W -> W data-race [output dependence) “RadialBlur.cpp™115  =r "RadialBlur.cpp™115
Kono M W o> W data-race [output dependence] "RadialBlur.cpp':116  wr "RadialBlur.cpp':116

Stack Trace: IRadiaIBIur[YAXPA)QI]JPAURec‘t"RadialBIur.cpp":1 03
RERER | JIL AV BED

o | Source
for (pixel¥ = 0; pixelY < rectHeight; pixel¥++)
{

npeACTaBneHMe for (pixelX = 0; pixelX < rectWidth; pixelX++)

i (X,¥) coordinates of current pixel
ncxoaHoOro Koaa séomr;gP kL EeEReCOEdSMnRaCE le Lt i P ikl
104 v = gFilterRecord->inRect.top + pixel¥;
105

.KOHTeKCT OI.UMGKM 106 pixelOffset = (x * gFilterRecord->outColumnBytes) +

107 (v * gFilterRecord->outRowBytes):
108

‘MeCTO OI.UM6KM 109 hool leaveltllone = false;
110 if (maskPixel '= NULL && ! (*(maskPixel + pixelOffset)) && !gParams-
pbatat leaveltlilone = true;

OTCnexnBaHue creka S ——

Context I Definition I 1st Access] 2nd Access ] Stack Traces ]

<

Bbi3OBOB d)yH Kuuun

In

For Help, press F1
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Intel® Thread Profiler 2.0

Ona OpenMP*

« Cobnpaet n otobpaxaet gaHHble Nno
NpPon3BOANTENILHOCTU B acnekTe
OopraHu3auuun NnoToKoB

— YnpouiaeT npouecc oTnagku pacnapannenmBaHus

— NpeacTaBnsieT AaHHbIE NO KAXA0OMY MOTOKY U
perMoHy pacnapannenuBaHus

— 3aTpaTtbl Ha CUHXPOHU3aLUMI0, HaknagHble
pacxoabl CUCTeMb

— OncbanaHc no Harpy3ke
— CpaBHeHUe pe3ynbTaToB pa3HbIX 3anNyCKOB

— Annpokcnmaumsa macLuTabupyemMocTu
NPUNOXEHUS

intel
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Intel® Thread Profiler 2.0

onsa norokoB Windows*

 OTOOpaxaeT AaHHbIe:
— KpVITVI‘-IeCKVIe NMYyTU UCNOJIHEHUA NporpamMmmbl

— PacnpeaeneHne BpeMeHHbIX 3aTpaTt no
KpUTU4YeCcKomMy NyTU Ha:
— UcnonHeHune
— CHMHXpPOHMU3aAUUIO
— OxupaHue
— bnokupoBaHue

— AHanoru4Hble gaHHble MO NOTOKaM NMporpamMmbi U
YPOBHIO napanensusma

— Accoumauum NOTOKOBLIX COObLITUM CO CTPOKaMM
ncxogHoOro Koga

intal
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Intel® Thread Profiler 2.0
ans

Ei,

): J'I% File Edit WYiew Activity gonf'lgure Window Help

Jﬁ@ﬁ;\ﬁé)% Bx B | [ \%H"

< = ) @ 7] Reference Run: »  AQ: Copy of:E:\consultingw'F

YWhole Program
Estimated Speedups

18 ~

16 -

14 -

12~

|
01 2 3 456 7 8
Number of Threads

Q= NWoh M=~

Speedup Curves:
upper, — lower, — ideal
Speedups of Runs:
upper. ¢ lower, ¢ actual

seq. ovethead | svnchronized | lock | barier |W imbalance | par. ovethead | parallel | total
0.000 0.000 0.000 0.000 3.803 0.000 3.670 9663
0.000 0.000 0.000 0.000 3.657 0.000 7.337 13.034
0.000 0.000 0.000 0.000 0.000 0.000 16.193 18.083

o]

ICopy 0?:E:'l,consultingw'l,PapersIDr. Dobb's\Thread : %3 runs 3 showing, 4 regions 4 showing |

Summaryl Regions ] Threads ] Data Editor ]

For Help, press F1
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Intel® Thread Profiler 2.0

onsa norokoB Windows*

g VTune(TM) Performance Environment - [Thread Profiler - File: 05:19 PM, 2004 Mar 22 (TP: vortexmovement.exe)]
B Fie Edt Vew Acivky Ceefigure Window Hebp =& x|

A = %] @& | D | |[TP vetermovement exs (0513 PM. 2004 Mar . | B>

T AR
= 5 VTProwet? O :
= & TP: voitexmovement. exe 9 [[] serisl cruise time
& 0579°M, 200a Mar 22 T~ [ serial blocking time

No thread blocking ¥me
s

D Seral impact time

I:] Undersubscribed cruise time
D Undersubscribed blocking time
- Undersubscribed impact time
D Fully parallel cruise Sme

D Fully paraliel blocking time
D Fully parallel impact time

D Oversubscribed cruise ime
D Oversubscribed blocking tme
Oversubscribed impact e
[:] Overhead time

Cilical Paths IF\'o!lcl Timelne |

- -
| Instrumentation Results

Mon Mar 22 17:19:55 2004 Data colechon finshed .,
Mon Mar 22 171955 2004 Updating Theead Profiles database

‘ar Help, press F1
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Intel® Thread Profiler 2.0

onsa norokoB Windows*

B VTune(TM) Performance Environment - [Thread Profiler - File: 05:19 PM, 2004 Mar 22 (TP: vortexmovement.exe)]
B ple Edt Yew Actvhy Corfiure Widow Heb

>~

HEH = Ptz BE D TP voremovement e (0518 P 2008 Mar- v | B> X (3N

T (e (o [ ke QRAF

- 4% TP: vortexmovement. exe 1 = z
3 0519 P, 2004 Mas 22( Fitec Geoupng 1) Concumrency Level

B Mo tivead blocking time

[C] sedal cruise tine

[} Sedal blocking time

D Serial impact tme

D Undersubscribed crulse tme
D Undersubscribed biccking tme
. Undersubscribed impact Sme
[[] Fulty peratel cruiss time

D Fully porafiel blocking time
[ Fulty paratel impact time

[[] Oversubscrived cruise tme
D Oversubscribed blocking time
m Oversubscrided Impact e
D Overhead tme

Statete:
Conc level | Totsd B Mo The Blecking [ Ser. Cruse O Ser. Blocking @ Ser lwpact | O Under Cruive B Under. Blocking Ml Under Impact [ Full Cruse O Ful

f

= | | Cikca Paihs_profto [Tomeine |

Ingtrumentation Results

Mon Mar 2217:1955 2004 D ata colloction hirsshed
Mon Mar 22 17:13 55 2004 Updatng Thvead Profier database

B, VTune(TM) Pecforma... 31chD3 S¢ g ¢ )] *')_J 5 4 o 1852

r'Me HaMeHOBaHUS U TOBapHbIE 3HAKU ABMSAIOTCA TBEHHOCTbIO CBOMX 3aKOHHbIX BNagenbLes. SD 04
& e HaumeHoBa (o]:F-] e 3Ha I0TCS COBCTBEHHOCTBLIO CBOMX 3aKO| agenbLe “.”m



Intel® Performance Libraries

BbicOKOONTUMM3NPOBAHHbIE OMONNOTEKN (PYHKLUN LLUPOKOIrO
CMeKTpa NPUMMEeHEeHUs1 — NPOU3BOAUTESNTLHOCTb U NOPTUPYEMOCTb

MKL — Intel® Math Kernel Library
— Linear Algebra: LAPACK plus BLAS (Levels 1, 2, 3)
— Discrete Fourier Transforms (DFT)
— Vector Statistical Library functions (VSL)
— Vector transcendental math functions (VML)

IPP — Intel® Integrated Performance Primitives
— signal, image, graphic, multimedia and numeric processing functions
* octynHbl gnsa Linux* and Windows*

* lHauBUuAyanbLHO ONTUMMU3UPOBaHbI NOA4
—  Pentium® lll, Pentium® 4
—  ltanium®
— IPP Takxe nop StrongARM?*, Xscale™

* Bo Bpems nCnonHeHUsA 3arpyxaeTcs ko, onTUManbHbIN AN
AaHHOro npoueccopa

* N136aBnAOT pa3paboTYMKOB OT HanNnMcaHUA npoueccop-
cneuudUyHOro Koga

GPP - Intel® Graphics Performance Primitives

« DoctynHbl ana PDA/Xscale™ ¢ PPC 2002
— MNoppepxka apyrux OC B npouecce pa3paboTku

intal

VTune and the Intel logo are trademarks or registered trademarks of Intel Corporation
or its subsidiaries in the United States or other countries.
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Pecypchbl

Ha http://developer.intel.com

e On-line Kypcbl 1 AOKYMeHTauusA
 PykoBoAcTBa No apxXuUTeKType npoLeccopoB
* OTKpbITbIE KOAbI

 HoBble penu3bl / natuum

e O0bLABNEeHUs1, HOBOCTHU

Intel Press npeanaraet MHOXeCTBO NOSIe3HbIX KHUT

intel I,
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Intel
developer

services

Intel® Developer Services

* PaspadcoruMKam
NPorpaMMHOro
obecnevyeHnsa

Monyunre
npeaBapMrenbHbIN 4,0CTYN
K naargopuam Intel®

Mpoayxumsa Intel® ana
paspadcorkm Mo

Mukponpougsccopbl

CeTH M KOMMYHMEALMM
KaTanor peweHmi
Jampykaemble dainel
OTpacny NPoMbIWNEHHOCTHI
OnepauroHHbIe CHCTEMbI
TexHononam MO

CTpaTenu 1 peweHra
KonoHkm1

HoeocTK M cobbITKA
CoobwecTe0

Oby4eHue

BoiTu:

Intel® Developer Services

* BoiTi * PemcTpauma

Moumck MNO:
|

MNoackasku | PacwupeHHbIA
NOMCK

BeibpaTte asblk:
Intel® Developer Services

» TexHonorum » Nopnepxxa
U TeHASeHUUM

MO u peweHun

Intel” Developer Services

MobunbHocTb: HoBaa 3anava. croawasn

nepen paspadorunkamu 10 ¢ oTKPbITLIM

HCXOOHbLIM KONOM

Y2HalTe Donkle 0 pecypcax, KOTOpbIe
nomoryT Bam BOCNONB30BATECA
npeumywecteamu MO ana MoBUNbBHBIX
ycTporcTe U N0 © OTKPBITEIM MCXOAHBIM

KOO,OM.

© [lonyuure HecnnarTHblil KOMNAKT-AWCK C NPOOHBLIMH

BepPCHAMH CPencTB pa3padboTkH Ha BbiCTaBKe

Softool 28 centabpa -2 okrabpa, BEL, Mockea MNocetute

ctenq Intel, BELL, naguneon NeB9, Ha ericTaeke Softool,
4TOBEl 0ZHAKOMUTECA C AeMOHCTRaUMen cpeacTe paspaboTku
Intel® 1 nony4uTe BECNNaTHEIA KOMNAKT-AUCK C NPOBHEIMKU
BEpCHAMKM CpeacTe pazpaboTkul

Qopym He3aBHCHMBIX paszpadoTynkos 10 16-19

ceHTAbpA, rocTHuya Xonuaai MHH BuHorpagoeo
Kopnopauua Intel BEICTYNUT B KaYECTEE 3010TOM0 CNOHCOPA
D®opyma Hesaeucumblx paspabotyukoe MO (ISDEF). Ha
atom @opyme Bel cmoxkeTe nooBLLAaTECA © HE3EBUCUMBIMK
NPOrPaMMUCTAMK, 3 TAKCKE C NPEACTABUTENAMU
KOMMBHITEPHBIX U3AaHWA, apXWBOE NPOrPaMMHOND
oBecneyeHnA, perucTPaLMOHHBIX OPraHoE W APYTUMKU
NPeACTABUTENAMKM MHAYCTPUW NPOrpaMmMHOro obecneyeHua.

Dopym Intel® ona paszpadorunkos 19-20 okTabpAa,

[ o = 1

Poccuitckaa Akagemua Hayk, Mockea, JTeHUHCKMI
npocnekT, 32a Mony4uTe NnocneaHH MHDOPMaUMK No

b MdhopmaumorHHLIiin .

MO ana mobunbHblx MK

BonnereHs

Earty Access Program

MonyunTe A0CTYN K CESASHHAM
0 HOEOM 0BOpPYAOEAHHM,
MHCTPYMEHTAX, NoaaepxKe W
MapKeTHHIOEOH HHDOPMaUMK

Noapofuee =

LleHTpel paspaboTku

Npoueccopw ltanium®

Npoueccopw Intel® Xeon™
Web-cepemch

Mrpe
CTpaTerva M peweHuna

NoTouHaa obpaboTra
NoapobHee >

MpucoeanHanTeCh
K coobwecTay



Ntorn

*Intel® Software Developer Tools: wnpoyvanime
BO3MOXHOCTU ANA CO34aHuUsA
BbICOKO3(h(hEeKTUBHbIX MPUIIOXKEeHUN Nobon
CJTIOXKHOCTM

‘[maBHble (haKTOpPbI: MPON3BOANTESNILHOCTD,
eLwie pa3 npou3BoANTENIbHOCTb, NHOC
COBMECTUMOCTb

fdoctynHocTb Ha Linux*/Windows* --
C++/Fortran -- |A32/ltanium/XScale

‘[locTossHHOE pacwupeHue chpepbl oxBaTa
( HPC, Linux®*)

[TpotheccnoHanbHbIN CEPBUC MUPOBOIO
YPOBHSA

intel
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